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Dear Mr. Caton:

On Wednesday, January 22, 1997, Mr. Randall S. Coleman, Vice President for
Regulatory Policy and Law of the Cellular Telecommunications Industry Association ("CTlA");
Mr. Jonathan Chambers of Sprint PCS; and Mr. David Jeppsen ofLucent Technologies met with
The Honorable Rachelle B. Chong, Commissioner; and Ms. Suzanne Toller, Legal Advisor to
Commissioner Chong.

The discussion reflected CTlA's position, already on the record in the above-captioned
proceeding. Copies of the attached documents were provided to Commissioner Chong and Ms.
Toller.

Pursuant to Section 1.1206 of the Commission's Rules, an original and one copy of this
letter and the attachments are being fIled with your office. If there are any questions in this
regard, please contact the undersigned.
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RECEIVED
GN Docket No, 96-228 - Proposed 2,3 GHz Allocation JAN 22 19911

I, No Compatible Equipment Exists for Mobile Applic~mlJllI"~
0Iftci Of~mmlttlon

There is currently no mobile equipment for use in this band in the world.
As a result, unless the services are defined prior to auction, potential bidders
will face an unacceptable level of uncertainty both with respect to services
and the availability of equipment.

II, Fixed Services May Be Feasible -- Mobile Services Infeasible

Manufacturers (Alcatel, DSC, Lucent, Motorola, Nortel) have suggested
that~ services (fixed wireless loops, or fixed data)~ be feasible in
the WCS spectrum, subject to coordination with DARS licensees.

But manufacturers (e.g., Lucent Technologies) have also expressed concern
that: "the WCS spectrum with SDARS in the middle of the band is unique
to spectrum management and represents some extraordinary technical
challenges. A reasonable solution to the threat of technical interference to
SDARS in the middle band is to allow only fixed services in the WCS
spectrum." January 13,1997, Supplemental Technical Statement of Lucent
Technologies, Inc.

Even MCI (which has disavowed any interest "as a potential bidder for
spectrum licenses") has stated:

1. allocation of this spectrum for "fixed, temporary fixed, and/or low-tier
mobility services [for data and voice] appears reasonable;" and

2. "would be conducive to manufacturing efficiencies needed to make these
services affordable to the general public;" and

3. "would also mitigate technical concerns such as spectrum sharing,
interference, etc. and also promote domestic-international
interoperability."

III, Mobile Services a Potential Secondary Market

Mobile can be permitted on a secondary basis, to not preclude the future
development of sharing technologies for fixed and mobile services.
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Re. ON Dkt. 96-228/Wircless Communications Services

Dear Mr Caton:

This is to notify the Commission of an ex parle presentation to the Office of Engineering
~nd Technology in the above referenced proceeding. The substance of the presentation is
retlected in the attached technical Statement.

Please caU me should there be any questions,

Very truly yours,

<£~J~~"'2:"----
copy by hand:
Richard Smith
Bruce Franca
Michael Marcus
Tom Mooring

copy by facsimile:
leslie Taylor
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.Technical Statement of Lucent Technologies Inc.

Amendment of the Commission's Rules to Establish Part 27.
the Wir.'••• Communications Service ("WCS")

GN Docket No, 91-228

January 8, 1997

Lucent Technologies i$ a le.ding supplier of wireless equipment and technOlogy. and tnerefore our
Interests are congNenl with the stated Objectives of the pending spectrum auction. However. Lucent
Technologies is concerned about tne stringent emissions requirements being proposed for eQuipment
operatIng in the 2.3 GHz band. In particular, the limits being proposed for fixed applications are
virtually unprecedented throughout the wireless indUStry, They will SUbstantially increase the cost 01
fixed wireless systems, thereby deterring the deployment of thlSe types of applications.

Indeed. the record in this proceeding suggests that high-speed data applicatiOns are the most plausible
type of apS)lications that will be offered in this band. However. the.. type of systems would be adversely
affected by the specifications, Since the specifications are so stringent, thev w,1I disadvantage
wideband solutions necessary for high·s~ data, including Internet. applications.

There is a delicate ballnc:e between emissions requirements to prevent inter-sy$tem interference, and
the effect those requirements have on the cost. size. ana complexity of communications systems. The
cost of subscriber units in commercial wireless syltems is of f:lartlcular concern, sinca tl'lis drives the
overall cost ot the ser'V1ce to customers. and determines the customer's ability to afford such services.
We present the problem from tl'le two perspectives as foHows.

Equipment Complexity and Coat 'erapeCtive

The efflet of emIssions specifications has a marked effect on many aspects of communications
systems. Those systems whictl are intended to be inexpensive, and 8V8ilabfe to the general public are
most affected by stringent emssions requirements. Therefore, it is mostim~nt that sufftcient. but not
overty-conseNatIVe requirements are prescribed. The effect of varioUl~ of requirements on baM
station filter siZe and cost are presented in Table 1. Comparing the fttst and secot\d rows, it is evident
tl'lat the difference between an emissions specification of 70+10t0g(P) and 43.10Iog(P) caUS" a
signiftcant difference in the siZe and cost of the filtef'$. The third row snows what we believe to b.
achievable in the near future using advances in filter teennology and improved power ampfifier$. \Mth
specifications on the order of 10+10Iog(P). future gains wiH not be u dramatic, since different filter
tecnnology is necessary for the more stringent requirement .

Table 1 Effect ot Emissions Speciftc:a~n Bale St8Iion FRter Cost
Emissions Specification Filter a ReqUired Approldmate Size PtiCe Range

(dec/MHz)

10+10 OQ(P) 10,000 - 20,000 12" x 12~ x 2~ $250-$500
43+10 oa(Pl 3,000 - 4.000 2~x4·x1" $100· $200
43+10~(P) 1,000·2.000 1mm )( 1m"u lotmm 51·52
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The impact doe to the more stnngent emiSSions sp.ciflcations on subscnber units IS ellen mere
significant. The 43+1010g(P) specification can ce met without special filtering, and theretore tnere IS

essentially no filter cost. This makes the production of reiatl'yely tow cost. affordable subscnber
terminals feasible. WIth higher out·of·band emission speetfications, filtenng would be required and thus
raising the cost of the subscriber unit. However. In order to comply to the more stringent speclficauon of
70+10Iog(P) without a sufficiently wide guard band, i very high a filter with such a sharp roll-off
becomes a tremendous design challenge. A technIcally feasible, though almost equally undeSirable
solution would be to improve ttle power amplifier performance. The 70+'OI09(P) out-of·band emissions
reqUIrement translates to a .40dBm requirement at the band edge and thus requiring the amplifier IP3 or
1 dB compression pOInt be increased by as much as 10 dB. Thus a 10 to 20 watt power amplifier
Instead of a 2 Witt amplifier required for such a low power subscriber terminal would be needed. This
would drive the additional power requirement by 10 dB and inerease the cost by 10 to 30 folds. For tne
more l'ypieal medium pOWer applications. where power output on the order of 200mW is required.
subscnber unit cost increase wouk1 be as significant as 100 folds.

Therefore, based on the perspective of equipment complexity and cost. the Commission should reduce
the emissions specifte:ations currently proposed for fixed applications to be consistent with the
43+10Iog(P) r~uirement proposed for mobile applicatiol'ls.. Without this reduction. equipment will
simply be too costly to make lhe spectrum allocation valuable to the wirel.ss Industry. particulany for
wirel,.,c l'ililta applicabons.

Int.rference B~.n Systems

In their technicat comments, Primosphere Limited Partnership advocates mllci"g the emissions
specifications even more stringent. eand on our analysi$ and experience, L.~nt TechnOlogieS is of
th. opinion ttlat their analysis aadresses very worst ease conditions. and that some of the assumptions
are overly conMrvative. In addition. the SOARS receiver noise characteristics WIS not realistic in their
ana~sis.

Primosphere Limite<S Partner5hip Stated that the SOARS receiver Noise Temperature was 200.0 OK.
This resulted in a system Noise Energy of -145.6 dBWIMHz:. Howev.,., wflhout an expensive
sophisticated cooling mechanism. the NOfse Temperature for any receiver RF front end must exceed the
ambient Thermal Noise Temperature of 290 OK. Assuming the SOARS receiver has a reasonlbly good
LNA and with the receNer RF front end Noise Figure accounted for, a more realistie assum~lion for the
SOARS Noise TemperaJr. is alleast 2.000. OK. whiCh yields a good 10 dB higher noise energy trlan
that previously compUted by Plimosphlr•. In addition, Primospnere allotted 0.2 dB increase in Noise
Energy which is almost un·measurable. We believe a more relsonable assumption should be 2 dB.

Primospnere assumed a 10dBWIMHz of EIRP for me Fixed \,Mreless system (FW$). This vllue is
retatively low compared to a realistic FWS Base Station. and yet much too high for a subscriber's
tem"na\. Further. in their analysis. no cable loss. antenna polariZation loss, nor any antenna pattern
rotl-off due to the use of highly directive antlnna ty~icaIly used for the FWS were aceounted for.

Lucent Teetlnologies also performed an jn~eC)tt1 interference analysis using an approach simlar to that
perform.d by the Primosphere. This analysis shows that tne proposed FCC limits are more than
adequatl, and indMd are more stringlnt than what is needed for fixed applieltions. Based on our
analysis, the FWS subscribers terminal having suffteien~ low EIRP Ind the antenna being highly
directive. thus the 43+10log(P) out-of·band emissions ~eations would be adequate to j)l'event
excessive interference into the SOARS receiver. As far as the FWS base station interference into the
SOARS receiver. our results eonduded that. other than I few extraneousty worst cases. the intet1erence
energy is sufftciently low that the 43+10Iog(P) out4-b11nd emissions spedftcations should suffice. In
those few cases wMre interference may occur. trle Commission can alleviate any harmful effects of
pOSSible interferef\ee by requiring WCSlFWS and SOARS licensees to mutually eoopenltl With eaCh
other and to. where appropriate and reasonable. implement intwf....nce avoiclanCl techniQUes. such as
antenna position. antenna directionality, or extra filteling. The Commission has resolved competing
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uses of spectrum through a similar approach in other areas. see, e.g,Local Multspoint O,stnoutlon
Service and Fixed Satellite Sef'Vices, Report and Order and Fou~n Notice of Propose<J RUlemaking.
FCC 96·311 (reI. July 22.1996), and tI'ler.,s no reason why the same princi~le cannot be followed here,
In Short, tner. IS no basis for imposing the unrealistic emission requirements proposed by I=lrimosphere,
and the 43+,Olog(PI reQuirement should be adequate for both fixed and moclle WCS systems..

AS an altemativ., the Commission can consider differentiating between the forward and re\lerse link of
WCS systems, Our analysis concluded that interference will become a problem on the fONlard link.
before It becomes a problem on the reverse link. Since tt1e reverse link emiSsions rtql.J1rement affects
system cost most signifteantly. the Commission could set more lenient specifications on the reverse link
and imoose a sligntly more restrictive requirement for lhe forward link.

Specifically, the Commission could impose an emissions specification on the order of 60+1010g(P) on
lhe forward link (this is in line with Cellular iM)lnd standards), and 43+10Iog(P) on the reverse link.
Sucl1 specifications would greatly reduce the cost of wire!eSl systems for this band, but would continue
to ensure the manageability of inter-system Interference. BV taking such steps. the Commission would
in tum increase the 81:lpeal and value oHM 2.3GHz spectrum.

c:l.atw"fCC\us\fce2300a.doc
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David B. Jeppsen, Esq.
F~Q.ral Public Affairs
Dl~Clor

January 13, 1997

LUCMl 1....11 "11
Wu-._

Suite 700
90019"" Street, N.W.
washington, DC 20008
Tel: 202·53Q·7050
Fax: 202·530-7007
djepPlenOlueenl.torn

By Haad

Mr. William F. Caton
Acting Secretary
Federal Communications Commission
1919 M Street, N.W.
Room 222
Washington, D.C. 20544

RECE!VFO

:JAN J 3'1991

Re: ON Dkt. 96-228/Wireless Communications Services

Dear Mr. Caton:

On January 9, 1997, a conference call was held between several members ofthe Office of
c.l~inceringand Technology and several RF engineers at Lucent Technologies. The
subject maaer oithe conference call was Lucent Technologies' January 8Technical
Statement.

Since that time, we have had discussions with the technical consultants for Primosphere
Limited Partnership. Based on those discussions, Lucent Technologies has supplemented
its January 8 Technical Statement as enclosed.

Please call me should there be any questions.

Very truly yours.

Enclosure



Richard Smith. OET
Bruce Franca.,. OET
:vtiehael Marcus. OET
Tom Mooring, OET
Jonathan Cohen, WTB
Tom Stanley, WTB*
Rudy Baca. Office of Commissioner Qucllo·
Jane Mago, Office ofCommissioner Chong·
David Sidall, Office ofCommissioner Ness·
Julius Genachowski, Office of Chairman Hundt·
Jackie Chomey, Office of Chairman Hundt·

copy by facsimile:
L.c:~iie Taylor. Counsel to Primosphere
Roben Ungar, Counsel to Primosphere

.. January 8. 1997 Technical Statement of Lucent Technologies is also enclosed

,",



-; . - .'~

Lucent Technolog'"0·'
"'i.IlII~ ..

Supplemental Technical Statement of Lucent Technologies Inc.

Amendment of the Commission's Rules to Establish Part 27,
the Wireless Communications Service ("WCS")

GN Docket No. 96-228

January 13 1997

The following is a supplement to the January 8. 1991 Teennieal Statement of Lucent TechnologieS Inc.

Bind PlaniPalring

After technical discussions with Primosphere Limited Partnership. we agree that the WCS spectrum
with SOAR$ in the middle of the band i$ unique to spectrum management and represents some
extraordinary technical challenges. A reasonable solution to the threat of harmful intelferenee to SOARs
in the middle band is to allow only fixed services in the WCS spectrum.

Lucent recommends that the WCS spectrum be divided into six (6)5 MHz bands, A.B,C,O,E,F as sho~
below:

2.3 GHz Band Plan
A B
230S- 2310-
2310 2315
Fixed Wireless Fixed/Data
Loop Paired wi F
Paired wi e

C
2315
2320
Fixed
Voice/Data
unpaired

2320·
2345
SOARs

o
2345
2350
Fixed
Voice/Data
unpaired

E
2350
2355
Fixed/Data
Paired wi A

F
2355-
2360
Fixed
VWetess Loop
Paired wi B

As Lucent has stated in its comments filed in this proceeding. it is important that the Convnission
allocate the band to • specific set of services in order to give the industry the certainty it needs to move
ttle auction fOlWard. Thus. Lucent recommends that tht band be allocated for the set\'ices indicated
above.

By limiting the bloc:l<s to fixed services only. the Commission can help alleviate the threat of harmfUl
interference to SOARs in the middle band. The Commission should Clarify, that to the extent possible.
oper::atl'll'1lIl in the bands should work with SOARs operators. either direcUy or through inousay
associations. to coordinate implementation and resolve disputes about any interference into the SOARs
spectrum.

Lucenrs January 8 Technical Statement exp6ainslhal the 70 + 10 log (P) emission limit being proposed
for fixed systems is overty restriCtiVe and that the 43 + 10 log (P) emiUton limit tor fixed systems should
be adequate. To the extent that ttlere is harmful interference from fixed \NeS syscems to adjacent
SOARS systems. the licensees should be r~uired to imptement. whena appropriate. eertIln
interference mitigating teehn;ques. As an alternative. Lucent sUQget*l that the Commission could
impose a slightty more reSVictive limit (60 + 10 log (P») on the forward link of bed systems.

1
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SubseQuently. lucent and Primosphere EnglnHrs have discussed their differences. Based on
additional information provided by Primosphere, Lucent has mOdified a couple of assumptions. The
resulting analysis indieates that tor fixed applications. the 70 + , 0 log (P) requirement is sufficient for
'o~rn link operation. On the reverse link. the commission could reduce the specificatIon by at least
10dB.

In order to ensure adeQuate protection on the forward link, the commission could require that the WCS
services·operating in the C and 0 blocks utilize opposite circular polarization for their transmissions on
the forward link. Thl$ approach has been suggested by Primosphere. However, we do not believe this
to be necessary for the reverSe links.

Finally, Lucent has seen the filing of Primospnere proposing that Section 27.54 of the rules be
ammended to impose a 100W e.RP limit to fixed stations. Lucent Technologies does not believe that
this limit is required. given the emissions limits already being proposed by t"'. CommISsion.

The results of Lucent's interference analysis with SOARs systems are attached as Table 1.

2
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Tabl.1

INTRODUCTION

The following is an interference analysis of a potential fixed wireless application at
2305·2320 MHz'and 2345·2360 MHz into the Satellite Digital Audio Radio System.

APPAt,\ACH

The interference analysis is basea on an approach similar to that used by
Primosphere Limited Partnership. However, we feel that some of the assumptions
made by Primosphere are overty conservative. and therefore have proposed different
assumptions based on our experience.

The SOARS receiver system noise energy is first computed based on a reasonably
good receiver design. Allowing for 1 -2 dB of noise fluctuation, an allowable
interference noise energy is established. Based on the EIRP of a typical Fixed
Wireless System (FWS), the path loss stemming from the distance between the
SOARS antenna and the FWS antenna, and the FWS antenna pattern gain roll-off, the
link budget is computed. Thus the isolation required is determined and compared to
the FCC proposed isolation requirement.

INTERFERENCE ANALYSIS

Primosphere indieates that the SOARS system receive Noise Energy is on the order of
200·300°K. We believe this to be difficult to achieve for typical subscriber units, when
antenna noise temperature is included. However. we use a number of 2500K for a
worst-case analysis. This transtates to 24dBK.

Thus, the SOARS system Noise Energy =-228.6 dBW/K+dBHz +24 dBK
or -144.6 dBWfMHz.
or 3.467 E-15 WIMHz.

Lucent also believes that a 1-2 dB allowable noise rise is reasonable for the SOARS
noise floor from a WCS interferer. For a 1.5 dB noise rise. the a&towable interferer
level would be ·148.4 dBW/MHz.

FWS Forward Link

Consider the Forward Link of a typical Fixed ~less System. The EIRP from the
Base Station (8S) is typically 16 dBWIMHz. Based on the directional antenna pattern
look angtes and distances, 3 cases are examined here,

Case 1, Assume that the SOARS antenna is approximately 100ft from the base of the
as ~ntanna tower where the as antenna is mounted 100 ft above ground. The
distance Os used for path loss calculation is

3
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Os;;; 141.4 ft, assuming SOARS antenna is on the ground.

Assuming free space, the path loss, Ls=10 log (4 1t Os I A. )2,

where A. =: 0.4203 ft. the wavelength at 2340 MHz,

Ls :: -72.5 dB.
Even if the 8S antenna is tilted down as much as 5 degrees towards the ground and,
at such a close distance. the SOARS antenna is at a directional angle outside of the
first sidelobe region. Based on the as antenna pattern, the gain at such look angle is
more than 20 dB below that of the main beam peak. The Fixed Wireless system
interference to SOARS is determined as follows:

as E1RP
Minimum path loss
Minimum BS antenna pattern· roll-off
SOARS antenna gain ...

16 dBW/MHz
-72.5 dB
-20.0 dB

3.0 dB

Interfering energy from FWS at SOARS receiver -73.5 dBWIMHz

Interference Noise Energy Allowed -148.4 dBWIMHz-148.4

Required Out-of-band Isolation -74.9 dB

Thus, this rather conservative approach falls in the ballpark of the -70dB Out-of-band
Emission proposed by FCC. In addition. we do not include such effects as possible
cable loss and antenna polarization loss etc.

Case 2. let's double the distance between the SOARS antenna and the base of the
as antenna tower. 0, = 223.6 ft, and thus l.s :: -76.5 dB. The directional angle is
such that the SOARS appears outside of the as antenna main lobe region where the
energy received will be at least 18 dB below that from the as antenna main beam
peak. The gain reduction could be even greater at the regIon between the main lobe
and the first side60be. Similarly. the Fixed Wireless system interference to SOARS is
determined as follows:

- Lucent Technologie$II'lC.-
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BS EIRP
Minimum path loss
Minimum BS antenna pattern roll-off
SOARS antenna gain +

16 dBW/MHz
-76.5 dB
-18.0 dB

3.0dB

Interfer\ng energy from FWS at SOARS receiver -75.5 dBWIMHz

Interference Noise Energy Allowed

ReqUIred Out-of-band Isolation

-148.4 dBW/MHz

-72.9 dB

Again, this number is comparable to the 70 dB isolation proposed by FCC, and still
assumes there are not additional mitigating effects such as cable loss and antenna
polarization loss etc.

Ca•• 3. Assume that the as antenna is not down tilted. In order for the SOARS
antenna to be seen at the FWS as antenna near main beam region, the distance
would be at least 1370 ft. That is when the SOARS antenna is jn the direction with
pattern roll-off of 2dB below BS antenna main beam peak. Thus, 0. =1373ft, and
thus L, = -92.3 dB. Again, the Fixed Wire'ess system interference to SOARS is
determined as follows:

as EIRP
Minimum path loss
BS antenna pattem rotl-off
BS antenna pattern rotl-off

SOAR.S antenna gain +

16-dBWIMHz
-92.3 dB
-2.0 dB
-2.0 dB

3.0 dB

Interfering energy from FWS at SOARS receiver -73.5 dBW/MHz

Interference Noise Energy Allowed -148.4 dBWIMHz

Required Out-of-band Isolation -74.9 dB

Again. the result is comparable to the -70 dB isolation proposed by FCC.

5
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FWS Reverse Link

Let's now consider the Reverse Link of a typical Fixed Wireless System. The EIRP
from the Subscriber Station (55) is nominally 4 dBW/MHz. Due to the highly directive
nature of the 5S antenna, the back lobe is well below 25 dB with respect to the main
beam peak. Assuming the SOARS antenna is about 100 ft from the 55 antenna, the
path loss is computed to be -69.5 dB. The Fixed \'VIreless system interference to
SOARS is determined as follows:

55 EIRP
Path loss
Pattern roU--off
SOARS antenna gain +

4dBW/MHz
-69.5 dB
-25.0 dB

3.0dB

Interfering energy from FWS at SOARS receiver

Interference Noise Energy Allowed

-87.5dBW/MHz

-148.4 dBW/MHz

Required Out-ot-band Isolation -60.9 dB

Comparing this number to the 70 dB isolation proposed by FCC. this meets the
proposea FCC specification with almost '10 dB to spare without even accounting for
other additional losses. Thus, the. commission could relax tne reverse· link
specification without affecting SOARS operation.

The results of Lucent's interference analysis with SOARs systems are attached as Table 1.

§
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Table 1

INTRODUCTION

_ ... _ .. L a ·_ ....a.· .. _ ..... _ ...... _ ..•.

The following is an interference analysis of a potential fixed wireless application at
2305-2320 MHz' and 2345-2360 MHz into the Satellite Digital Audio Radio System.

The interference analysis is based on an approach similar to that used by
Primosphere Limited Partnership. However. we feel that several of the assumptions
made by Primosphere are overly conservative. and therefore have proposed different
assumption based on our experience.

The SOARS receiver system noise energy istirst computed based on a reasonably
good receiver design. Allowing for a couple of dB of fluctuation, an allowable
interference noise energy is established. Further, based on the EIRP of a typical
Fixed Wireless System (FWS), the path loss stemmed from the distance between the
SOARS antenna and the FWS antenna, and the FWS antenna pattern gain rotl-off, the
link bUdget is computed. Thus the isolation required is determined and compared to
the FCC proposed isota~ion requirement. .

INTERFERENCE ANALYSIS

Without an expensive sophisticated cooling mechanism, the Noise Temperature for
any receiver RF front end must exceed the ambient Thermal Noise Temperature of
29C t'l~(. Assuming the SOARS receiver has a reasonably good LNA and with the
Receiver RF front end Noise Figure accounted for. it is rather realistic to assume a
2,000. OK of SOARS Noise Temperature. which translates to 33 dBK.

Thus, the SOARS system Noise Energy =-228.6 dBW/K-Hz +33 dBK
or -135.6 dBWIMHz.
or -2.754 E·14 WIMHz.

In order to allow for a 2 dB increase on the Interference Noise Energy budget for an
average SOARS receiving system. -133.6 dBWIMHz ( or 4.365 E·14 WIMHz) is
allowed. This resutts in a delta of 1.611E-14 WIMHz or -137.9 dBW/MHz Allowed
Interference Noise Energy.

FWS Forward Unk

Consider the Forward Link of a typical Fixed Wireless System. The EIRP from the
Base Station (BS) is typically 16 dBWIMHz. Based on the directional antenna pattern
look angles and distances. 3 cases are examined here.

7
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Case 1, Assume that the SOARS antenna is approximately 100 ft from the base of the
as antenna tower where the as antenna is mounted 100 ft above ground. The
distance Os used for path loss calculation is

Os:: 141.4 ft, assuming SOARS antenna is on the ground.

Assuming free space. the path loss, '-s = 10 log (4 n Os I A. )2,

where A.. 0.4203 ft, the wavelength at 2340 MHz,

L, =-72.5 dB.
Even if the as antenna is tilted down as much as 5 degrees towards the ground and.
at such a close distance, the SOARS antenna is at a directional angle outside of the
first 510elooe region. Based on the BS antenna pattern. the gain at such look angle is
more than 20 dB below that of the main beam peak. The Fixed Wireless system
interference to SOARS is determined as follows:

as EIRP
Minimum path loss
Minimum as antenna pattern rotl·off
SOARS antenna gain ...

16dBWIMHz
·72.5 dB
·20.0 dB

3.0 dB

Interfering energy from FWS at SOARS receiver ·73.5 dBWIMHz

Interference Noise Energy Allowed -137.9 dBWIMHz

Required Out-at-band Isolation -63.4 dB

Comparing this number to the·70 dB Out-of·band Emission proposed by FCC, this
worst·case analysis meets the proposed FCC specification with at least 6.6 dB to
spare. This is a rather conservative number considering there are other additional
loss.:.: ::.::h as cable loss and antenna polarization loss etc. which would amount to
additiona' 4 dB of additional margin and thus relax the out-of band emission
requirement to 60+1010g(p).

Case 2. let's double the distance between the SOARS antenna and the base of the
as antenna tower. Os = 223.6 ft. and thus ~ =·76.5 dB. The directional angle is
such that the SOARS appears outside of the as antenna main lobe region where the
energy received will be at least 18 dB betow that from the BS antenna main beam
peak. The gain reduction could be even greateyt the region between the main lobe
and the first sidelobe. Similarly. the Fixed Wireless system interference to SOARS is
determined as follows:

8
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BS EIRP
Minimum path loss
Minimum as antenna pattern roll-off
SOARS antenna gain +

16 dBW/MHz
-76.5 dB
-18.0 dB

3.0 dB

Interfering energy from FWS at SOARS receiver -75.5 dBWIMHz

Interference Noise Energy Allowed

Required Out-of-band Isolation

-137.9 dBW/MHz

Comparing this number to the 70 dB isolation proposed by FCC. this worst-case
analysis meets the proposed FCC specification with more than 7.6 dB to spare.
Similarly, by adding the possible cable loss and antenna polarization loss etc.,
additional 4 dB of margin is realized and thus the out-of band emission requirement of
60+1n1n-::!t.p) is more than adequate here.

Cu. 3, Assume that the as antenna is not down tilted. In order for the SOARS
antenna to be seen at the FWS as antenna near main beam region. the distance
would be at least 1370 ft. That is when the SOARS antenna is in the direction with
pattern roll-off of 2dB below as antenna main beam peak. Thus, Os = 1373ft, and
thus L, = -92.3 dB. Again, the Fixed Wireless system interference to SOARS is
determined as follows:

as EIRP
Minimum path loss
as antenna pattem roll~ff

as antenna pattern roll-off

SOARS antenna gain +

16dBWIMHz
w92.3 dB
~2.0 dB
-2.0 dB

3.0dB

Interfering energy from FWS at SOARS receiver -73.5 dBW/MHz

Interference Noise Energy Allowed ·137.9 dBW/MHz

Required Out-ot-band Isolation .... -64.4 dB

Comparing this number to the ·70 dB isolation proposed by FCC. there is a 5;6 dB of
margin in case. However, with additional cable loss and antenna polarization loss
accounted for, the isotation reqUired is wen within the 60dB region. Again, one should
be convinced that 60+10Iog(p) is sufficient.

9
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FWS Reve.... Link

Let's now consider the Reverse Link of a typical Fixed Wireless System. The EIRP
frorii ~:-.~ ~ubscriber Station (55) is nominally 8dBW/2.5MHz. or 4 dBW/MHz. Due to
the highly directive nature of the 5S antenna, the back lobe is well below 25 dB with
respect to the main beam peak. Assuming the SOARS antenna is about 100 ft from
the 5S antenna. the path loss is computed to be -69.5 dB. The Fixed Wireless system
interierence to SOARS is determined as follows:

S5 EIRP
Path loss
Pattern roll-off
SOARS antenna gain +

4dBW/MHz
·69.5 dB
·25.0 dB

3.0dB

Interfering energy from FWS at SOARS receiver

Interference Noise Energy Allowed

-81.5dBW/MHz

-137.9 dBW/MHz

Required Out-of-band Isolation -50.4 dB

..
Comparing this number to the 70 dB isolation proposed by FCC. this meets the
pro~,=,':~~ FCC specification with almost 20 dB to spare without even accounting for
other additional losses. Similar to the above analysis for the forward link. by adding
the possible cable loss and antenna polarization loss etc., additional 4 dB of margin is
realized and thus the out-of band emission requirement of 50+10Iog(p) is more than
adequate here.

Comparison to Primo.ph.,. Interference Analysis

According to the response letter from Primosphere to FCC. the SOARS receiver Noise
Temperature was assumed to be 200.0 OK. This resulted in a system Noise Energy of
-145.6 dBW/MHz. which yielded a good 10 dB more conservative number than that of
a practical receiving system.

The allowable 0.2 dB increase in Noise Energy is aimost un-measurable because an
average spectrum analyzer has resolution of 0.1dB. We believe a more reasonable
assumption would be 2 dB, and have used that in the above computation.

...
Primosphere assumed a 10 dBWIMHz of FWS EIRP, without accounting for any
panern roll-off due to a high directivity antenna typically used for the Fixed Wiretess
systems andlor other mis-match VSWR gain drop or antenna polarization gain drop.
The link budget is summarized below:

10 .
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FWS EIRP
Path loss at 100ft
BS antenna pattern roll-off
SOARS antenna gain +

10 dBW/MHz
-69.2 dB

a.OdB
3.0 dB

Interfering energy from FWS at SOARS receiver -56.2 dBW/MHl

Interlerence Noise Energy Allowed -158.6 dBW/MHz

Required Out-of-band Isolation -102.4 dB

. .

Comparing this number to the 70 dB isolation proposed by FCC, Primosphere
suggested that an additional isolation of 32.4 dB should be required. Based on their
assumptions, a -89.4dB ( or approximately -90 dB) Out-of-band emission is proposed
by Primosphere. Lucent Technologies believes this is too conservative as expressed
above.

...-
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